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Laboratory examination showed leukocytosis and elevated C-reactive protein. Accordingly, abdominal ultrasonography (US) was done to identify the focus of infection and a mixed echoic space-occupying lesion was found over the anterior superior segment of the right hepatic lobe (S8), and which showed as a hypodense lesion on routine abdominal computed tomography (CT) (Figure 1 ). The liver abscess was confirmed by fine needle aspiration with black-red pus from a hepatic-occupying lesion. Blood and aspirated (drained) abscess cultures showed wild-type Kp. She was treated with percutaneous transhepatic abscess drainage and parenteral antibiotic during hospitalization. After discharge, an oral antibiotic was prescribed for a total 6 weeks of treatment. Follow-up abdominal US showed the liver abscess was resolved into a residual cystic lesion ( Figure 2C ). Unfortunately, this patient developed another two episodes of Kp liver abscess in the following year. In May, 2007, she suffered from intermittent fever with chills for 1 week. Complete blood counts showed leukocytosis and mild anemia, but negative stool occult blood test. Abdominal US showed a mixed echoic space-occupying lesion over the posterior superior segment of the right hepatic lobe (S7), which was different from the first episode. Liver abscess was diagnosed by fine needle aspiration of the S7 lesion. Blood and aspirated pus cultures again showed wild-type Kp. A similar therapeutic procedure and complete course of antibiotics were also given. Unexpectedly, 3 months later, the third episode of Kp liver abscess occurred with the presentation of general malaise and intermittent fever over 1 week. This time, abdominal US disclosed a mixed echoic space-occupying lesion over the lateral superior segment of the left hepatic lobe (S2), which was surprisingly different from the previous two episodes ( Figure 2 ). Fine needle aspiration of the S2 liver abscess was performed again, and the aspirated pus culture again showed Kp bacteria. A progressive decline in her hemoglobin level and positive stool occult blood test were found during this admission. Colonoscopy was advised, but the patient refused. Again, abdominal CT with enhancement was arranged, and the scan was extended to the pelvic area to completely evaluate the gastrointestinal tract. Segmental wall thickness over the sigmoid colon was noted on the CT scan ( Figure 3 ). Colonoscopy was strongly advised and colonic adenocarcinoma was confirmed by pathologic biopsy. After controlling the infection, surgical intervention was performed to resect the sigmoid tumor. During the operation, periabscess liver tissue was collected for pathologic examination to rule out metastatic lesions, and surgical drainage was done incidentally. Postoperative pathology showed stage IIa (T 3 N 0 M 0 ) and the tumor had invaded the serosa; however, lymph nodes were not involved.
DISCUSSION
The clinical course of our patient is summarized in the Table. Diabetes mellitus was well controlled in the last two hospitalizations, as documented by HbA1C levels less than 7%. At the first admission, the patient's diagnosis was thought to be primary Kp liver abscess because the abdominal CT did not show any other biliary tract or intra-abdominal sources of infection. The patient did not complain of any abdominal symptoms except for a mild right upper quadrant tenderness due to the liver abscess. The patient did not report any bowel habit change, tenesmus or bloody stool. The misdiagnosis of sigmoid cancer in the first admission could be attributed to the "routine" abdominal CT scan, which does not normally include the pelvic area. The two subsequent episodes of Kp liver abscess occurred in different hepatic segments within 1 year, which implied that these different episodes may arise from the same portal venous seeding of colon colonization [7] . The other findings implicating colonic lesion were that the test of stool occult blood became positive and a decline in hemoglobin levels was noted in the follow-up laboratory data. After resection of sigmoid cancer, no more liver abscess was noted until now.
The association between Sb bacteremia with colonic carcinoma is well known. Several possible mechanisms have been proposed to account for this association. Increased Sb colonization along with disruption of the colonic mucosa may favor Sb bacteremia [6] . Moreover, Sb and Kp are both colonizers in the human gastrointestinal tract. Kp-pathogenic liver abscess is a well-known infectious complication in patients with diabetes [1] [2] [3] [4] . Indeed, patients with diabetes are known to show defects in neutrophil chemotaxis and phagocytosis, which are thought to be the most important predisposing factors for Kp-pathogenic liver abscess [8] . Most of these cases were thought to be primary Kp liver abscess because they were free of biliary disease or other intra-abdominal infection. Patients with diabetes who recovered from primary Kp liver abscess after adequate antibiotic treatment have rarely relapsed [2] .
Pyogenic liver abscess secondary to malignancy has been reported by Yeh et al [9] . Six patients (11.5%) had colorectal cancers among their 52 studied cases with underlying malignancy. They concluded that pyogenic liver abscess can be a presentation of underlying hepatopancreatobiliary malignant disease before the terminal stage, but carried a poor prognosis compared with non-hepatopancreatobiliary malignant patients [9] . Our patient was a non-hepatopancreatobiliary malignant case and received a good prognosis after surgical resection of sigmoid cancer.
Hiraoka et al reported three cases of Kp liver abscess associated with colon cancer and reviewed 41 pyogenic liver abscess cases in their hospital [10] . Malignant disease occurred in 12 of a total of 41 patients (29.3%) including three cases of colonic cancers. In their 41 cases, diabetes mellitus was found to be the most commonly associated disease for liver abscess (14/41, 34.1%), and was also the major medical disease in our patient. Thirty-two of these 41 patients received liver abscess drainage and 71.9% (23/32) patients were positive for bacteria, with Kp being the most frequent (13/32, 40.6%), followed by Escherichia coli (6/32, 18.8%). Our patient also had positive Kp cultures from blood and aspirated pus.
Few reports have described Kp liver abscess associated with diabetic and colonic malignancy [10, 11] . Kp liver abscess could be a complication of Kp bacteremia, because this organism enters the portal circulation from the erosive surface of colonic cancer [12] . Diabetes and colonic malignancies may have synergistic effects on the occurrence of Kp liver abscess. To our knowledge, Kp liver abscess associated with colonic neoplasm have been rarely reported [11] . In our case, the characteristic recurrent episodes of liver abscess prompted us to further investigate if there was any underlying predisposing factor.
Kp liver abscess is a common intra-abdominal infection in patients with diabetes. The real incidence of colonic neoplasms in such cases may be overlooked. Our case with recurrent Kp liver abscess reminded us that colonic cancer may also be present without specific symptoms or laboratory findings. Kp liver abscess could be the only initial presentation of colonic cancer, and CT of the whole abdomen, including the pelvic area, provides an opportunity to detect possible occult colonic lesions.
Many risk factors have been identified for colorectal cancer including aging, high-fat diet, obesity, familial polyposis syndrome and inflammatory bowel disease. Recent evidence indicates metabolic abnormalities such as impaired glucose tolerance and diabetes mellitus are also associated with increased incidence of colonic adenoma and cancer [13, 14] . Insulin resistance and hyperinsulinemia may also play critical roles, but the detailed mechanisms are still being investigated. Accordingly, diabetes mellitus can be thought of as a risk factor for colorectal cancer. In our case, old age and diabetes mellitus were additional prompts to consider further evaluation of colon lesions.
Therefore, we recommend that, when a liver abscess is diagnosed, aggressive evaluation of colonic occult malignancy is essential, particularly in patients with diabetes.
